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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas 
shower member, capable of making reaction uniform 
inside a semiconductor manufacturing apparatus and 
having a function of preheating the reaction gas, 
while the gas passes through the body so as to 
suppress the generation of blockage of through-holes 
as well as generation of particles. 
SOLUTION: This gas shower member 1 has a 
sintered aluminum-nitride base material member 10, 
having a thickness of 5 mm or smaller and having a 
plurality of through-holes 1 1 , and has a conductive 
layer formed on the sintered aluminum-nitride base 
material member 10 as a heater circuit pattern 12 or 
an upper plasma electrode 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas shower object for semiconductor fabrication machines and equipment equipped 
with the ceramic sintered compact base material which the thickness of a base material is a gas 
shower object for semiconductor fabrication machines and equipment 5mm or less, and has two or 
more through tubes, and the conductive layer formed in said ceramic sintered compact base material. 

[Claim 2] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment containing the conductive layer which forms a heating circuit pattern according to claim 

[Claim 3] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment containing the conductive layer which forms the electrode for plasma generating 
according to claim 1 or 2. 

[Claim 4] Said ceramic sintered compact base material is a gas shower object for semiconductor 
fabrication machines and equipment given in either from claim 1 to claim 3 which has said through 
tube with a diameter of 0.01mm or more two or more [ 0. 1 //cm ]. 

[Claim 5] Said ceramic sintered compact base material is a gas shower object for semiconductor 
fabrication machines and equipment according to claim 4 which has said through tube with a 
diameter of 0.01mm or more two or more [ 0.5 //cm ]. 

[Claim 6] Said ceramics is a gas shower object for semiconductor fabrication machines and 
equipment given in either containing one sort chosen from the group which consists of alumimium 
nitride, an aluminum oxide, silicon nitride, and acid alumimium nitride from claim 1 to claim 5. 
[Claim 7] Said ceramics is a gas shower object for semiconductor fabrication machines and 
equipment according to claim 6 which is alumimium nitride. 

[Claim 8] Said ceramic sintered compact base material contains the 1st ceramic sintered compact and 
the 2nd ceramic sintered compact. Said conductive layer is formed on the front face of said 1st 
ceramic sintered compact. Further It intervenes between the front face of said 1st ceramic sintered 
compact in which said conductive layer was formed, and said 2nd ceramic sintered compact. The gas 
shower object for semiconductor fabrication machines and equipment given in either containing the 
glue line which joins said 1st ceramic sintered compact and said 2nd ceramic sintered compact from 
claim 1 to claim 7. 

[Claim 9] Said glue line is a gas shower object for semiconductor fabrication machines and 
equipment containing glass according to claim 8. 

[Claim 10] Said glue line is a gas shower object for semiconductor fabrication machines and 
equipment according to claim 9 which is the glass layer which has a coefficient of thermal expansion 
not more than more than 3.0xlO-6/degree-C8.0xlO-6/degree C. 

[Claim 1 1] Said glue line is a gas shower object for semiconductor fabrication machines and 
equipment containing non-oxide ceramics according to claim 8. 

[Claim 12] Said glue line is a gas shower object for semiconductor fabrication machines and 
equipment containing the non-oxide ceramics which have a coefficient of thermal expansion not 
more than more than 3.0x1 0-6/degree-C6.0xlO-6/degree C according to claim 11. 
[Claim 13] Said non-oxide ceramics are gas shower objects for semiconductor fabrication machines 
and equipment according to claim 1 1 or 12 which contain either alumimium nitride or silicon nitride 
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more than 50 mass %. 

[Claim 14] Said glue line is a gas shower object for semiconductor fabrication machines and 
equipment containing the compound which produces the oxide containing an ytterbium, neodium, 
and calcium, or the oxide which contains an ytterbium, neodium, and calcium with heating according 
to claim 8. 

[Claim 15] Said glue line is a gas shower object for semiconductor fabrication machines and 
equipment containing the compound which produces the oxide containing an yttrium and aluminum, 
or the oxide which contains an yttrium and aluminum with heating according to claim 8. 
[Claim 16] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment given in either from claim 1 to claim 7 in which it is formed in one front face of said 
ceramic sintered compact base material, or both front faces, and the protective layer is formed so that 
the front face of said conductive layer may be covered. 

[Claim 17] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment containing glass according to claim 16. 

[Claim 18] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment according to claim 17 which is the glass layer which has a coefficient of thermal 
expansion not more than more than 3.0x1 0-6/degree-C8. Ox 10-6/degree C. 

[Claim 19] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment containing non-oxide ceramics according to claim 16. 

[Claim 20] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment containing the non-oxide ceramics which have a coefficient of thermal expansion not 
more than more than 3. Ox 10-6/degree-C6. Ox 10-6/degree C according to claim 19. 
[Claim 21] Said non-oxide ceramics are gas shower objects for semiconductor fabrication machines 
and equipment according to claim 19 or 20 which contain either alumimium nitride or silicon nitride 
more than 50 mass %. 

[Claim 22] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment given in either containing at least one sort chosen from the group which consists of a 
tungsten, molybdenum, silver, palladium, platinum, nickel, and chromium from claim 1 to claim 21. 
[Claim 23] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment given in either from claim 1 to claim 22 which is formed along the flat surface in said 
ceramic sintered compact base material, is further formed along the same flat surface as the flat 
surface in said ceramic sintered compact base material so that it may connect with said conductive 
layer, and is equipped with the external connection terminal exposed from said ceramic sintered 
compact. 

[Claim 24] The gas shower object for semiconductor fabrication machines and equipment given in 
either from claim 1 to claim 23 which is further equipped with the temperature detecting element 
built in said ceramic sintered compact base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the gas shower object for supplying 
reactant gas to a semi-conductor wafer at homogeneity in semiconductor fabrication machines and 
equipment, such as a C VD system, plasma-CVD equipment, an etching system, and a plasma etching 
system, about the gas shower object for semiconductor fabrication machines and equipment. 
[0002] 

[Description of the Prior Art] In case the front face of a semi-conductor wafer is etched or the film is 
formed on the front face, many semi-conductor wafers were held on the rack, and the technique of 
heating the gas for etching or film formation at a heater from a periphery a sink and if needed by the 
batch type (hot wall type) has been used. 

[0003] However, it has been a problem that originate in the temperature by the location in 
semiconductor fabrication machines and equipment or the ununiformity of the flow of gas, and 
etching and the membranous quality formed vary as the demand of high integration of a 
semiconductor device and improvement in the speed becomes severe in recent years. Then, two or 
more etching systems and film formation equipment are put in order, and the type of semiconductor 
fabrication machines and equipment is switching between those equipments to single wafer 
processing which processes one semi-conductor wafer at a time with power feed using a loader. 
[0004] In the semiconductor fabrication machines and equipment of single wafer processing, a semi- 
conductor wafer is fixed on a supporter by carrying out a chuck according to electrostatic force etc. 
by carrying a semi-conductor wafer on the front face of the supporter made from the metallurgy 
group made from the ceramics, and putting it, fixing mechanically, or adding an electrical potential 
difference to the electrode built in the supporter. In order that the held semi-conductor wafer may 
adjust film formation rates and etch rates, such as CVD (ChemicalVapor Deposition), plasma CVD, 
etching, and plasma etching, the temperature of the front face is controlled strictly. For the 
temperature control, a heater is built in a wafer supporter, the outermost surface of a wafer supporter 
is heated, and a semi-conductor wafer is heated with heat transfer. In order to reduce the 
manufacturing cost of a semiconductor device, to enlarge the diameter of a semi-conductor wafer 
and to increase the number of the semiconductor chip with which per semi-conductor wafer is 
manufactured is tried. When the diameter of a semi-conductor wafer is enlarged, in order to suppress 
dispersion in the reaction environment of etching in semiconductor fabrication machines and 
equipment, or film formation, the soak nature required of the outermost surface of a wafer supporter 
becomes still severer. 

[0005] Moreover, from the pipe attached in the chamber of semiconductor fabrication machines and 
equipment, between the part where gas is blown directly, and the part blown into an indirect target, 
the flow of gas becomes an ununiformity and the concentration of reactant gas will differ only in 
sending in reactant gas in the front face of a semi-conductor wafer. Therefore, it becomes difficult to 
control film formation and etching to homogeneity in the front face of a semi-conductor wafer. Then, 
in order to make the entrainment of gas into homogeneity on the front face of a semi-conductor 
wafer and to make concentration of reactant gas regularity, the method of installing the gas shower 
object which formed many through tubes in the tabular base material is adopted as the location of the 
right above of a semi-conductor wafer. According to this approach, gas blows off in the shape of a 
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shower, and the most uniform possible gas concentration is obtained on the front face of a semi- 
conductor wafer. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the temperature to which gas is made to react 
changes with classes of reactant gas, it is about 400-800 degrees C in 200-500 degrees C and CVD 
by elevated-temperature etching at 100-400 degrees C and plasma CVD. 
[0007] Usually, a heater is built in a wafer supporter and it is made predetermined temperature 
required in order to react by heating a wafer directly. If reactant gas is supplied to the reaction 
section from a gas shower object with a room temperature, since reactant gas will be rapidly heated 
on a wafer and wafer temperature will also be lowered in connection with it, it is difficult especially 
to make temperature of the gas within the wafer side of a large area into homogeneity, and a reaction 
rate also changes with locations and it becomes difficult to form the film of uniform thickness. 
[0008] Then, after sending reactant gas into a chamber from piping besides semiconductor 
fabrication machines and equipment and heating at a heater, how to carry out preheating of the 
reactant gas can be considered by adopting the structure which a gas shower object is made to pass. 
[0009] However, when preheating of the reactant gas is carried out before passing a gas shower 
object, before passing the through tube of a gas shower object, reactant gas starts a reaction, the 
through tube of a gas shower object is made to blockade, or there is a problem of generating a 
resultant vainly in the preheating section. Moreover, the problem of adhering on the front face of a 
semi-conductor wafer as a foreign matter also has the particle which a resultant exfoliates and is 
produced. 

[0010] In order to solve the above-mentioned problem, it is possible to build a heater in a gas shower 
object. However, since the volume outer diameter of a heater coil is about 3-6mm when the gas 
shower object which contained the heater by putting a heater coil and heater wires between ceramic 
Plastic solids, and performing hotpress sintering is manufactured, when a heater coil is embedded to 
the interior of the base material of a gas shower object, thickness is set to 10mm or more, and it 
becomes easy to blockade a through tube. Moreover, it is necessary to form a through tube so that a 
heater coil may not be contacted. Therefore, there is a problem that the location which forms a 
through tube will be restrained by the laying-under-the-ground location of a heater coil. In this case, 
many fields where spacing of a through tube becomes 3-6mm or more will exist. Moreover, if the 
thickness of a gas shower object becomes thick in order to lay a heater coil underground, also when a 
through tube becomes long, the above-mentioned lock out will become easy to take place. 
[001 1] So, in order to secure the soak nature on the wafer with which a reaction occurs, passing gas 
is also performed, after it warms a gas shower object by the radiant heat from the wafer supporter of 
the heater internal organs under a wafer and a gas shower object gets warm at it to predetermined 
temperature. 

[0012] In a membranous laminating, if the thickness which carried out [ thickness ] the laminating 
not only to the wafer of a product but to a gas shower object, a wafer supporter, and a chamber, and 
carried out the laminating to them becomes thick, exfoliation will be produced in thermal stress, and 
it becomes particle, adheres on the wafer of a product, and a defect is generated. Therefore, the front 
face of the components inside these chambers needs to clean frequently. The optimal temperature for 
a laminating differs from the optimal temperature for cleaning. Since the etching force is too strong 
when the gas of C1F3 or NF3 grade is generally used for cleaning and it uses at laminating 
temperature, temperature is lowered and it is necessary to make it not hurt one's front face of a gas 
shower object, a wafer supporter, and a chamber from laminating temperature beyond the need. 
Then, it is necessary to change temperature with laminating (elevated temperature) -> cleaning (low 
temperature) -> laminating (elevated temperature) — . Since the gas shower object which does not 
contain a heater was heated only with the radiant heat of a lower heater, most time amount was taken 
to reach predetermined temperature, and making a cleaning process intervene had become the factor 
which reduces the throughput of wafer processing. 

[0013] Then, the purpose of this invention is offering the gas shower object for semiconductor 
fabrication machines and equipment which can make a reaction homogeneity into the chamber of 
semiconductor fabrication machines and equipment, such as a CVD system, plasma-CVD 
equipment, and an etching system, while canceling an above-mentioned trouble. 
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[0014] Moreover, another purpose of this invention is offering the gas shower object for 
semiconductor fabrication machines and equipment which can perform a cleaning process smoothly 
when the laminating of the unnecessary film which lock out of a through tube cannot take place 
easily in a thin gas shower object, and becomes lock out and the cause of particle happens on the 
bill-of-materials side in the chamber for semiconductor fabrication machines and equipment, and can 
raise the throughput of wafer processing. 
[0015] 

[Means for Solving the Problem] The thickness of a base material is a gas shower object for 
semiconductor fabrication machines and equipment 5mm or less, and the gas shower object for 
semiconductor fabrication machines and equipment according to this invention is equipped with the 
ceramic sintered compact base material which has two or more through tubes, and the conductive 
layer formed in that ceramic sintered compact base material. 

[0016] In order to reduce cleaning frequency, a gas shower object from which lock out of a through 
tube does not take place for at least 24 hours or more was desired, but if the gas shower object in 
which the through tube of the usual diameter (0.01mm or more) was formed is used for a base 
material with a thickness of 5mm or less, time amount until lock out of a through tube takes place 
can be carried out in 24 hours or more. Therefore, when the gas shower object according to this 
invention is used, in a thin gas shower object, lock out of a through tube cannot take place easily, and 
there is also no need for the preheating of the reactant gas used as the cause which causes lock out of 
a through tube. Moreover, by building a heater in a gas shower object as a conductive layer, heating 
to the elevated temperature which performs the laminating of the film from the low temperature 
which cleans the cascade screen adhering to the chamber components leading to [ of particle ] 
generating to a wafer top can be performed smoothly, and the throughput of wafer processing can be 
raised. Although the sum total of the time amount of a temperature up and a temperature fall was 
wanted to be less than 1 hour, by building in a heater, a heating up time can be shortened and 
temperature fall time amount can be shortened by constituting a thin gas shower object. 
[0017] Moreover, in the gas shower object of this invention, a conductive layer contains preferably 
the conductive layer which forms a heating circuit pattern also from a homogeneous viewpoint of a 
reaction. Since preheating is carried out by doing in this way while reactant gas passes the through 
tube of a gas shower object, a reaction can be made into homogeneity in the chamber for 
semiconductor fabrication machines and equipment. Therefore, lock out of a through tube and 
generating of particle can be controlled. 

[0018] Preferably, in the gas shower object of this invention, a conductive layer contains the 
conductive layer which forms the electrode for plasma generating. Since the space between a plasma 
up electrode and a gas shower object can be lost by doing in this way, it becomes possible to 
equalize a reaction in the chamber for semiconductor fabrication machines and equipment by 
equalization of the plasma. Therefore, the lock out of a through tube and generating of particle by the 
unnecessary film formation generated in the above-mentioned space can be controlled. 
[0019] Preferably, in the gas shower object of this invention, a ceramic sintered compact base 
material has a through tube with a diameter of 0.01mm or more two or more [ 0.1 //cm ], and has a 
through tube with a diameter of 0.01mm or more two or more [ 0.5 //cm ] still more preferably. Since 
reactant gas can be supplied to homogeneity within the chamber of semiconductor fabrication 
machines and equipment at a semi-conductor wafer by carrying out the magnitude and the 
consistency of a through tube beyond the above-mentioned value, it becomes possible to make more 
the temperature distribution on the front face of a semi-conductor wafer into homogeneity. 
[0020] As for the ceramics used for the base material which constitutes the gas shower object of this 
invention, it is desirable that any one sort of alumimium nitride, an aluminum oxide, silicon nitride, 
or acid alumimium nitride is included, and it is most desirable to use alumimium nitride from 
thermal conductivity and a corrosion resistance viewpoint. While the base material of a gas shower 
object is equipped with thermal resistance by using the above ceramics, it is used for reactant gas, for 
example, can also have the corrosion resistance over the corrosive gas containing a halogen. 
[0021] As for a ceramic sintered compact base material, in the gas shower object of this invention, it 
is desirable that a conductive layer is formed on the front face of the 1st ceramic sintered compact 
including the 1 st ceramic sintered compact and the 2nd ceramic sintered compact. And as for the gas 
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shower object of this invention, it is desirable that the glue line which intervenes between the front 
face of the 1st ceramic sintered compact in which the conductive layer was formed, and the 2nd 
ceramic sintered compact, and joins the 1st ceramic sintered compact and the 2nd ceramic sintered 
compact is included fiirther. 

[0022] Moreover, a conductive layer may be formed in one front face of a ceramic sintered compact 
base material, or both front faces, and the gas shower object of this invention may be constituted by 
forming a protective layer so that the front face of a conductive layer may be covered. In order to 
form a conductive layer in one front face of this ceramic sintered compact as a heating circuit pattern 
and to protect only one conductive layer from corrosion gas, such as a halogen, as a gestalt of 
concrete operation, using a ceramic sintered compact as a ceramic sintered compact base material, it 
is the structure of covering the front face of a conductive layer with a corrosion resistance high 
protective layer and the protective layer which consists of non-oxide ceramics preferably, and the 
gas shower object of heating circuit internal organs may be constituted. Moreover, only one ceramic 
sintered compact is used as a ceramic sintered compact base material. In order to form a conductive 
layer in one front face of this ceramic sintered compact as a heating circuit pattern, to form a 
conductive layer as a plasma up electrode on the surface of another side and to protect a conductive 
layer from corrosion gas, such as a halogen It is the structure of covering the front face of the 
conductive layer formed in both sides of a ceramic sintered compact with a corrosion resistance high 
protective layer and the protective layer which consists of non-oxide ceramics preferably, and the 
gas shower object having a heating circuit and a plasma up electrode may be constituted. In above 
any case, since it is not necessary to join a ceramic sintered compact, defect factors, such as junction 
spare time, can be reduced and improvement in the yield can be aimed at. Moreover, since a gas 
shower object is constituted from a sintered compact of one sheet, reduction of a manufacturing cost 
can be aimed at. 

[0023] As for an above-mentioned glue line or an above-mentioned protective layer, it is desirable 
that glass is included. As for an above-mentioned glue line or an above-mentioned protective layer, 
with the gas shower object used by impressing the high voltage at an elevated temperature, it is still 
more desirable from the viewpoint of thermal resistance, corrosion resistance, and withstand voltage 
that non-oxide ceramics are included. In this case, as for thermal conductivity or an insulating 
viewpoint to non-oxide ceramics, it is desirable that either alumimium nitride or silicon nitride is 
included more than 50 mass %. 

[0024] Moreover, when using either alumimium nitride, an aluminum oxide, silicon nitride or acid 
alumimium nitride as ceramics which constitutes a base material, as for the above-mentioned glue 
line, it is desirable that it is the glass layer which has a coefficient of thermal expansion not more 
than more than 3.0x1 0-6/degree-C8.0xlO-6/degree C. By using such a glass layer as the above- 
mentioned glue line, the coefficient of thermal expansion of a glue line can be made almost 
equivalent to a ceramic sintered compact, and thermal stress produced in case it is junction or 
heating of a gas shower object, and cooling can be made small. 

[0025] As the above-mentioned protective layer, it is desirable to use corrosion resistance high glass 
as much as possible. Moreover, as for the viewpoint of thermal stress reduction to a protective layer, 
it is desirable that it is the glass layer which has a coefficient of thermal expansion not more than 
more than 3.0xlO-6/degree-C8.0xlO-6/degree C. To make into less than 30 minutes time amount 
which carries out the temperature up of the gas shower object from a room temperature to 600 
degrees C is made into the target, and this target can be attained when a coefficient of thermal 
expansion is within the limits of the above. 

[0026] When using alumimium nitride as ceramics which constitutes a base material, as for the 
above-mentioned glue line, it is desirable also in glass that the compound which produces the oxide 
containing an ytterbium (Yb), neodium (Nd), and calcium (calcium) or the oxide which contains an 
ytterbium (Yb), neodium (Nd), and calcium (calcium) with heating is included from wettability and 
an adhesive viewpoint. When the ceramics which constitutes a base material is silicon nitride, as for 
the above-mentioned glue line, it is desirable also in glass that the compound which produces the 
oxide containing an yttrium (Y) and aluminum (aluminum) or the oxide which contains an yttrium 
(Y) and aluminum (aluminum) with heating is included from wettability and an adhesive viewpoint. 
[0027] Moreover, when using non-oxide ceramics as an ingredient of a glue line or a protective 
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layer, it is desirable from a viewpoint of thermal stress to use the non-oxide ceramics which have a 
coefficient of thermal expansion not more than more than 3.0xlO-6/degree-C6.0xlO-6/degree C. 
[0028] As for a conductive layer, in the gas shower object of this invention, it is desirable that at 
least one sort of a tungsten, molybdenum, silver, palladium, platinum, nickel, or chromium is 
included. 

[0029] As for a conductive layer, in the gas shower object of this invention, it is desirable to be 
formed along the flat surface in a ceramic sintered compact base material. Furthermore, as for a gas 
shower object, it is desirable to have the external connection terminal which it was formed along the 
same flat surface as the flat surface in a ceramic sintered compact base material so that it might 
connect with a conductive layer, and has been exposed from the ceramic sintered compact. By doing 
in this way, only the field of the ceramic sintered compact base material which contains the 
conductive layer is exposed to reactant gas, and can arrange an external connection terminal besides 
the chamber of semiconductor fabrication machines and equipment. Moreover, while being able to 
heat a gas shower object to homogeneity by forming the external connection terminal linked to the 
conductive layer built in the ceramic sintered compact base material, and its conductive layer along 
the same flat surface, it becomes possible to be also able to lessen time amount which heating and 
cooling take, namely, to raise a heating rate and a cooling rate. 

[0030] As for the gas shower object of this invention, it is desirable to have further the temperature 
detecting element built in the ceramic sintered compact base material. By doing in this way, the 
temperature distribution of a gas shower object can be measured and whenever [ stoving 
temperature / of a gas shower object ] can be controlled. 
[0031] 

[Embodiment of the Invention] Drawing 1 and drawing 2 are drawings showing notionally the 
gestalt of operation of the semiconductor fabrication machines and equipment with which the gas 
shower object of this invention is applied. 

[0032] As shown in drawing 1 , to the chamber 101 of a CVD system or an etching system, the semi- 
conductor wafer 3 as a processing object with which film formation or etching is made is arranged. 
The semi-conductor wafer 3 is being fixed on the wafer supporter 2. The wafer supporter 2 is 
attached in the base material 4. The wafer supporter 2 is equipped with the electrode 23 for 
electrostatic chucks for fixing the semi-conductor wafer 3 according to electrostatic force, and the 
heating circuit 21 for heating the semi-conductor wafer 3. The gas shower object 1 is established 
above the semi-conductor wafer 3. The gas shower object 1 has two or more through tubes 1 1 for 
passing reactant gas, and contains the heating circuit pattern for heating reactant gas. The heating 
circuit pattern is built in the gas shower object 1 with the gestalt of a conductive layer. The reactant 
gas for film formation or the gas for etching is introduced into the interior of a chamber 101 from a 
gas inlet 200. The introduced gas passes two or more through tubes 11, and is supplied on the front 
face of the semi-conductor wafer 3. Predetermined film formation or predetermined etching is 
performed on the front face of the semi-conductor wafer 3. In order to exhaust the gas inside a 
chamber 101, the exhaust port 300 is established. 

[0033] As shown in drawing 2 , inside the chamber 102 used for plasma-CVD equipment or a 
plasma etching system, the semi-conductor wafer 3 as a processing object of film formation or 
etching is arranged. The semi-conductor wafer 3 is fixed on the wafer supporter 2. The wafer 
supporter 2 is attached on the base material 4. The wafer supporter 2 is equipped with the heating 
circuit 21 for heating the semi-conductor wafer 3, the plasma lower electrode 22 for generating the 
plasma in a chamber 102, and the electrode 23 for electrostatic chucks made to generate the 
electrostatic force for fixing the semi-conductor wafer 3. The gas shower object 1 is established 
above the semi-conductor wafer 3. The gas shower object 1 has two or more through tubes 1 1 for 
passing reactant gas, and it contains the plasma up electrode and the heating circuit pattern for 
heating reactant gas so that the plasma lower electrode 22 may be countered. The heating circuit 
pattern and the plasma up electrode are built in the gas shower object 1 with the gestalt of a 
conductive layer. The object for film formation introduced into the interior of a chamber 102 from 
the gas inlet 200 or the gas for etching passes the through tube 1 1 of the gas shower object 1, and is 
supplied on the front face of the semi-conductor wafer 3. Plasma discharge occurs between the 
plasma up electrode built in the gas shower object 1, and the plasma lower electrode 22 built in the 
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wafer supporter 2. Thus, film formation or etching predetermined in the front- face top of the semi- 
conductor wafer 3 is performed by the formed gas plasma. The exhaust port 300 for discharging the 
gas inside a chamber 102 is established. 

[0034] Drawing 3 is the perspective view showing the gestalt of one operation of the gas shower 
object of this invention. As shown in drawing 3 , in the gas shower object 1, the conductive layer 
which forms the heating circuit pattern 12 and the plasma up electrode 14 is built in the ceramic 
sintered compact base material 10. 

[0035] Drawing 4 - drawing 6 are drawings showing cross-section structure notionally as a gestalt of 
operation of the gas shower object of this invention. 

[0036] As shown in drawing 4 , the gas shower object 1 has the structure where the ceramic sintered 
compact base materials 10a and 10b of two sheets were joined. On one front face of ceramic sintered 
compact base material 10a, the heating circuit pattern 12 is formed as a conductive layer. The 
ceramic sintered compact base materials 10a and 10b are joined by making a glass layer or a non- 
oxide ceramics layer intervene between one front faces of ceramic sintered compact base material 
10a and the front faces of ceramic sintered compact base material 10b in which the heating circuit 
pattern 12 was formed. Two or more through tubes 1 1 are formed so that ceramic sintered compact 
base material 10a, a glass layer or the non-oxide ceramics layer 13, and ceramic sintered compact 
base material 10b may be penetrated. The heating circuit pattern 12 is formed so that a through tube 
1 1 may not be contacted. 

[0037] As shown in drawing 5 , the heating circuit pattern 12 may be formed in the interior of the 
unified ceramic sintered compact base material 10 as a conductive layer by sintering on both sides of 
a conductor paste between the ceramic Plastic solids of two sheets. In this case, the glass layer or 
non-oxide ceramics layer as a glue line is not contained in the gas shower object L 
[0038] Moreover, as shown in drawing 6 , the gas shower object 1 contains the heating circuit 
pattern 12 and the plasma up electrode 14 with the gestalt of a conductive layer. The heating circuit 
pattern 12 is formed as a conductive layer on one front face of ceramic sintered compact 10a. The 
ceramic sintered compacts 10a and 10b are joined by making glass layer or non-oxide ceramics layer 
13a intervene between one front face of ceramic sintered compact 10a in which the heating circuit 
pattern 12 was formed, and ceramic sintered compact 10b. Moreover, the plasma up electrode 14 is 
formed as a conductive layer on one front face of ceramic sintered compact base material 10c. The 
ceramic sintered compacts 10a and 10c are joined by making glass layer or non-oxide ceramics layer 
13b intervene between one front faces of ceramic sintered compact base material 10c and the front 
faces of another side of ceramic sintered compact base material 1 0a in which the plasma up electrode 
14 was formed. Thus, the gas shower object 1 equipped with the heater function and the plasma 
electrode is constituted. 

[0039] In addition, you may make it the gas shower object 1 contain only one conductive layer 
which serves both as a heating circuit pattern and a plasma up electrode. Moreover, a gas shower 
object may be constituted so that only a plasma up electrode may be built in. 

[0040] Drawing 7 is the top view showing one front face of ceramic sintered compact base material 
10a in which the heating circuit pattern was formed. As shown in drawing 7 , two or more detailed 
through tubes 1 1 are formed in one front face of ceramic sintered compact base material 10a. The 
heating circuit pattern 12 is formed according to the pattern fixed in the shape of zigzag as a 
conductive layer so that the location of a through tube 1 1 may not be contacted. The connection 
terminals 12a and 12b of the circle configuration for connecting outside are formed in the both ends 
of the heating circuit pattern 12. Moreover, on one front face of ceramic sintered compact base 
material 10a, the slot 15 for inserting a temperature sensor as a temperature detecting element is 
formed. 

[0041] Drawing 8 is the top view showing one front face of a ceramic sintered compact base material 
in which the plasma up electrode was formed. As shown in drawing 8 , it is formed on one front face 
of ceramic sintered compact base material 10c so that the through tube and location of ceramic 
sintered compact base material 10a which two or more detailed through tubes 1 1 show to drawing 7 
may be in agreement. Moreover, two through tubes 17a and 17b are formed so that it may be in 
agreement with the location of the connection terminals 12a and 12b of the heating circuit pattern 
shown in drawing 7 . The plasma up electrode 14 is mostly formed as a conductive layer over the 
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whole surface on one front face of ceramic sintered compact base material 10c so that opening of a 
through tube 1 1 may not be plugged up. 

[0042] Moreover, as shown in drawing 7 , the heating circuit pattern 12 is formed as a conductive 
layer on one front face of ceramic sintered compact 10a. By covering with non-oxide ceramics layer 
13a one front- face top of ceramic sintered compact 10a in which the heating circuit pattern 12 was 
formed, the protective layer which protects a heating circuit pattern from corrosion gas, such as a 
halogen, is formed. Thus, using ceramic sintered compact of one sheet 10a, you may constitute so 
that the gas shower object 1 may contain the heating circuit pattern 12 with the gestalt of a 
conductive layer. 

[0043] Furthermore, as shown in drawing 7 , the heating circuit pattern 12 may be formed as a 
conductive layer on one front face of ceramic sintered compact 10a, and as shown as a conductive 
layer on the front face of another side at drawing 8 , the plasma up electrode 14 may be formed. In 
this case, the protective layer which protects the heating circuit pattern and plasma up electrode as a 
conductive layer from corrosive gas, such as a halogen, is formed by covering these conductive layer 
top with a non-oxide ceramics layer. Thus, using ceramic sintered compact of one sheet 10a, you 
may constitute so that a gas shower object may contain the heating circuit pattern 12 and the plasma 
up electrode 14 with the gestalt of a conductive layer. 

[0044] Drawing 9 is the top view in which the heating circuit pattern was formed, which will be 
ceramic sintered-compact base-material 10a Accepted and in which showing one flat surface of the 
gestalt of one operation. As shown in drawing 9 , the connection terminals 12a and 12b are formed 
along the same flat surface on one front face of ceramic sintered compact base material 10a so that it 
may connect with the heating circuit pattern 12, they are prolonged to a side face, and can connect 
now with wiring on the outside of the chamber of semiconductor fabrication machines and 
equipment. Moreover, the slot 15 for inserting a temperature sensor can also extend to the side face 
of ceramic sintered compact base material 10a, and can insert a temperature sensor now from the 
outside of the chamber of semiconductor fabrication machines and equipment. The temperature of a 
gas shower object is controllable using the temperature-control module installed in the outside of 
semiconductor fabrication machines and equipment according to the temperature measured with the 
temperature sensor. 

[0045] Drawing 10 is the top view in which the plasma up electrode was formed, which will be 
ceramic sintered-compact base-material 10c Accepted and in which showing one flat surface of the 
gestalt of one operation. As shown in drawing 10 , connection terminal 14a is formed along the same 
flat surface on one front face of ceramic sintered compact base material 10c so that it may connect 
with the plasma up electrode 14, it is prolonged to a side face, and can connect now with wiring on 
the outside of the chamber of semiconductor fabrication machines and equipment. 
[0046] The ceramic sintered compact which constitutes the base material of the gas shower object of 
this invention can be manufactured by the conventional approach, adds the assistant for sintering as 
occasion demands to ceramic powder, adds a binder if needed further, and manufactures it by 
sintering the Plastic solid of that mixed powder. The alumimium nitride from a viewpoint equipped 
with the corrosion resistance over the corrosive gas containing thermal resistance and a halogen etc., 
an aluminum oxide, silicon nitride, and acid alumimium nitride of ceramics are desirable, and 
alumimium nitride is the most desirable from thermal conductivity and a corrosion resistance 
viewpoint. 

[0047] As an approach of fabricating ceramic powder, the well-known sheet forming approaches, 
such as a doctor blade, extrusion, and a press, are used. After drying a Plastic solid, it pierces or cuts 
in the configuration where contraction at the time of sintering was taken into consideration. After 
forming a through tube at this time or joining a sintered compact, a through tube may be formed by 
machining. 

[0048] It sinters, after carrying out the debinder of the Plastic solid. Although it is desirable to 
perform sintering by ordinary pressure, it is not restricted especially. As long as there is need, the 
front face of a sintered compact may be ground or cutting processing may be performed to a sintered 
compact. However, when a dimension and curvature have fallen within the predetermined range, you 
may use for the base material of a gas shower object in the condition [ having sintered ]. 
[0049] A conductive layer is formed on the front face of a ceramic sintered compact by carrying out 
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printing spreading and baking the **-strike containing metals, such as refractory metal [, such as a 
tungsten and molybdenum, ], such mixture or silver, and silver-palladium and nickel-chromium, or 
the conductive matter of an alloy on a ceramic sintered compact. It piles up by making adhesives, 
such as glass or non-oxide ceramics, intervene between the ceramic sintered compact with which the 
conductive layer was formed, and other ceramic sintered compacts, and a ceramic sintered compact 
is joined. Thus, the gas shower object which contained the conductive layer in the ceramic sintered 
compact base material can be manufactured. 

[0050] In the above-mentioned manufacture approach, the approach of forming a conductive layer, 
i.e., the postmetallizing method, is adopted by applying and baking the **-strike containing the 
conductive matter on a ceramic sintered compact. In order to make the conductive layer equivalent to 
a heating circuit pattern or a plasma up electrode build in a ceramic sintered compact base material, 
after carrying out printing spreading of the paste containing refractory metals or such mixture, such 
as a tungsten and molybdenum, on the front face of a ceramic Plastic solid, piling up and carrying 
out thermocompression bonding of other ceramic Plastic solids and performing debinder processing 
to a Plastic solid, the KOFA year method for performing sintering of a ceramic Plastic solid and 
printing of a ********- s trike to coincidence may be adopted. 

[005 1 ] In order to form each conductive layer of a heating circuit pattern and a plasma up electrode, 
to manufacture the gas shower object which contains a two-layer conductive layer, since the 
conductive layer which serves as two functions, a heater and a plasma up electrode, is built in a 
ceramic sintered compact base material, or to make it a compact, one conductive layer which serves 
as the function of both a heater and a plasma up electrode may be formed. 

[0052] In order to supply reactant gas on the front face of a semi-conductor wafer at homogeneity, it 
is desirable to form preferably the through tube which has the diameter of at least 0.01mm or more 
by the consistency of two or more [ 0.5 //cm ] with the consistency of two or more [ 0.1 //cm ]. 
[0053] 

[Example] (Example 1) After adding 5 mass % and a binder to alumimium nitride powder and 
carrying out distributed mixing of the yttria (Y203) as sintering acid at it, it fabricated using the 
doctor blade method so that it might become the thickness of 1 .0mm after sintering. While piercing 
so that the outer diameter after sintering might be set to 300mm after drying this Plastic solid, 500 
through tubes were pierced and formed so that the diameter after sintering might be set to 0.5mm. 
This Plastic solid was degreased in the nitrogen gas air current with a temperature of 800 degrees C, 
and it sintered at the temperature of 1800 degrees C for 4 hours. The vertical side of the obtained 
sintered compact was ground using the diamond abrasive grain. Thus, the alumimium nitride 
sintered compact base material of two sheets was produced. 

[0054] Printing spreading of what kneaded tungsten powder and a baking assistant with the ethyl 
cellulose binder on one front face of an alumimium nitride sintered compact base material of one 
sheet was carried out. the line whose line breadth of a printing pattern is 3.0mm — a pattern — 
carrying out — this line — as it indicated that a pattern does not contact opening of a through tube to 
drawing 7 R> 7, it formed in the shape of zigzag. The alumimium nitride sintered compact with 
which this printing pattern was formed was degreased in nitrogen gas with a temperature of 800 
degrees C, and the conductive layer was formed by baking in nitrogen gas with a temperature of 
1700 degrees C. 

[0055] On the other hand, after carrying out printing spreading of the glass powder on one front face 
of an alumimium nitride sintered compact base material of one more sheet, it degreased at the 
temperature of 500 degrees C. One front face of this alumimium nitride sintered compact base 
material and the front face of an alumimium nitride sintered compact base material in which the 
conductive layer was formed were piled up, and where it fixed with the fixture made from 
molybdenum and a weight is carried, it joined in nitrogen gas with a temperature of 650 degrees C. 
Thus, the gas shower object which consists of an alumimium nitride sintered compact base material 
having a heating circuit pattern as shown in drawing 4 was manufactured. The thickness of the 
acquired gas shower object was 2.0mm. 

[0056] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, 
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where it impressed 200V to the heating circuit pattern 12 of the gas shower object 1 and the gas 
shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the front face of a 
silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer, it was **0.4 degrees C. Moreover, although 
processing which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using 
predetermined reactant gas was performed for 100 hours, in the front face or through tube 1 1 of the 
gas shower object 1, film formation was not performed and adhesion of the film was not generated, 
either. Moreover, there was also no generating of particle with a particle size of 0.05 micrometers or 
more on the front face of a silicon wafer 3. After reaction termination, when supply of the power 
source to the heating circuit pattern 12 of the gas shower object 1 was stopped, the temperature of 
the gas shower object 1 reached in 10 minutes from 600 degrees C to the room temperature. 
Moreover, when the electrical potential difference of 200V was impressed to the heating circuit 
pattern 12 and the power source was supplied, the temperature of the gas shower object 1 reached in 
6 minutes from a room temperature to 600 degrees C. The crack etc. was not looked at by the gas 
shower object at the time of a temperature up and a temperature fall. 

[0057] (Example 2) Two alumimium nitride sintered compact base materials were manufactured 
using the same manufacture approach as an example 1. The gas shower object of the same 
specification as an example 1 was manufactured except having made the number of a through tube 
into 100 pieces. 

[0058] The acquired gas shower object 1 was built into the CVD system as shown in drawing 1 . The 
silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in 
temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed 200V to the heating circuit pattern 12 of the gas shower object 1 and the gas shower 
object 1 is heated at 600 degrees C on the other hand, and it supplied on the front face of a silicon 
wafer 3. The temperature distribution in the front face of a silicon wafer 3 were measured with the 
radiation surface thermometer in this condition. The temperature distribution were **4.0 degrees C. 
Moreover, although processing which forms the titanium nitride (TiN) film on the front face of a 
silicon wafer 3 was performed for 100 hours, the film was not formed in the front face or through 
tube 1 1 of a base material of the gas shower object 1 at all, and the film did not adhere. Moreover, 
particle size did not generate particle 0.05 micrometers or more on the front face of a silicon wafer 3, 
either. After reaction termination, when supply of the power source to the heating circuit pattern 12 
was suspended, the temperature of the gas shower object 1 reached the room temperature in 10 
minutes from 600 degrees C. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 12 and the power source was supplied, the temperature of the 
gas shower object 1 reached in 6 minutes from a room temperature to 600 degrees C. 
[0059] (Example 3) Three alumimium nitride sintered compact base materials with a diameter [ of 
300mm ] and a thickness of 1mm which have same number of through tubes by the same 
manufacture approach as an example 1 were manufactured. 

[0060] Printing spreading of what kneaded tungsten powder and a baking assistant with the binder 
on one front face of an alumimium nitride sintered compact base material of one sheet was carried 
out. Line breadth used the printing pattern as the linear pattern 0.5mm and whose line spacing are 
0.5mm, and as it indicated to drawing 7 that this linear pattern does not contact opening of a through 
tube, it formed it in the shape of zigzag. 

[0061] Moreover, printing spreading of what kneaded tungsten powder and a baking assistant with 
the binder also on one front face of an alumimium nitride sintered compact base material of one 
more sheet was carried out. The printing pattern was used as the almost circular pattern, and it was 
formed so that a plasma up electrode might be constituted, as it indicated drawing 8 that opening of a 
through tube is not plugged up. 

[0062] By baking the printing pattern formed on above one front face of the alumimium nitride 
sintered compact base material of two sheets like an example 1, the conductive layer which forms a 
heating circuit pattern and a plasma up electrode was formed on the alumimium nitride sintered 
compact base material, respectively. 

[0063] The above-mentioned alumimium nitride sintered compact base material of two sheets and 
the alumimium nitride sintered compact base material of one more sheet were joined by making a 
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glass layer intervene like an example 1. Thus, the gas shower object 1 which contains the heating 
circuit pattern 12 and the plasma up electrode 14 as shown in drawing 6 was manufactured. The 
thickness of the acquired gas shower object was 3.0mm. 

[0064] This gas shower object 1 was built into the plasma-CVD equipment for silicon oxide (Si02 
film) formation as shown in drawing 2 . The silicon wafer 3 with a diameter of 300mm was carried 
on the wafer supporter 2, and it heated in temperature of 300 degrees C. Reactant gas was supplied 
on the front face of a silicon wafer 3 by making a through tube 1 1 pass reactant gas, where it 
impressed 200V to the heating circuit pattern 12 of the gas shower object 1 and the gas shower 
object 1 is heated at 600 degrees C on the other hand. When the temperature distribution in the front 
face of a silicon wafer 3 were measured with the radiation surface thermometer in the condition, it 
was **0.5 degrees C. Where it impressed 200V also to the plasma up electrode 14 of the gas shower 
object 1 and the gas plasma is formed in the interior of a chamber 102, when processing which forms 
silicon oxide on the front face of a silicon wafer 3 was performed for 50 hours, lock out was looked 
at by the through tube and cleaning was required. Moreover, particle with a particle size of 0.05 
micrometers or more was not generated on the front face of a silicon wafer 3. After reaction 
termination, when the power source supplied to the heating circuit pattern 12 and the plasma up 
electrode 14 was stopped, the temperature of the gas shower object 1 reached the room temperature 
in 13 minutes from 600 degrees C. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 12 and the power source was supplied, the temperature of the 
gas shower object 1 reached in 10 minutes from a room temperature to 600 degrees C. 
[0065] (Example 4) After adding 1 mass % and a binder for 3 mass % and a calcium oxide (CaO) to 
alumimium nitride powder and carrying out distributed mixing of the yttria (Y203) as a baking 
assistant at it, doctor blade shaping of the mixed powder was carried out so that the thickness after 
sintering might be set to 1.0mm. 500 through tubes from which it pierces so that an outer diameter 
may be set to 300mm after sintering, after drying this Plastic solid, and a diameter is set to 0.5mm 
after sintering were pierced and formed. Printing spreading of what kneaded tungsten powder and a 
baking assistant with the ethyl cellulose binder on one front face of this Plastic solid was carried out. 
the line whose line breadth of a printing pattern is 2.0mm — a pattern ~ carrying out -- this line — as 
it indicated to drawing 7 that a pattern does not contact opening of a through tube, it formed in the 
shape of zigzag. Thus, thermocompression bonding of the alumimium nitride Plastic solid of one 
more sheet was piled up and carried out on the alumimium nitride Plastic solid in which the printing 
pattern was formed. A printing pattern and alumimium nitride were sintered to coincidence by 
degreasing the alumimium nitride Plastic solid of two sheets which carried out thermocompression 
bonding in a nitrogen gas air current with a temperature of 800 degrees C, and sintering at the 
temperature of 1 800 degrees C for 4 hours. Thus, the gas shower object 1 which consists of an 
alumimium nitride sintered compact base material 10 which contained the heating circuit pattern 12 
as shown in drawing 5 , and was unified was manufactured. The thickness of the acquired gas 
shower object was 2.0mm. 

[0066] It included in the CVD system as shows the acquired gas shower object 1 to drawing 1 . The 
silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in 
temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed 200V to the heating circuit pattern 12 of the gas shower object 1 and the gas shower 
object 1 is heated at 600 degrees C on the other hand, and it supplied on the front face of a silicon 
wafer 3. When the temperature distribution on the front face of a silicon wafer 3 were measured with 
the radiation surface thermometer in this condition, it was **0.5 degrees C. Moreover, when 
processing which forms the titanium nitride film (TiN film) on the front face of a silicon wafer 3 was 
performed for 100 hours, the film was not formed in the front face or through tube of a base material 
of the gas shower object 1 at all, and the film did not adhere. There was also no generating of particle 
with a particle size of 0.05 micrometers or more on the front face of a silicon wafer 3. After reaction 
termination, when the current supply to the heating circuit pattern 12 was stopped, the temperature of 
the gas shower object 1 reached the room temperature in 10 minutes from 600 degrees C. Moreover, 
when the electrical potential difference of 200V was impressed to the heating circuit pattern 12 and * 
the power source was supplied, the temperature of the gas shower object 1 reached in 6 minutes from 
a room temperature to 600 degrees C. 
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[0067] (Examples 5-17) In the examples 5-17, by the same approach as an example 1, the through 

tube was formed and produced the ground alumimium nitride sintered compact. 

[0068] Printing spreading of what kneaded tungsten powder and a baking assistant with the ethyl 

cellulose system binder on one front face of an alumimium nitride sintered compact of one sheet was 

carried out. The heating circuit pattern was formed as a conductive layer by degreasing this at 900 

degrees C among nitrogen gas, and being burned in nitrogen gas with a temperature of 1700 degrees 

C. 

[0069] Printing spreading of what kneaded the mixed powder of the non-oxide ceramics and oxide 
ceramics which were blended so that it might, on the other hand, have the presentation of the glue 
line indicated in the following table 2 on one front face of an alumimium nitride sintered compact of 
one more sheet, or oxide-ceramics powder with the ethyl cellulose system binder was carried out. 
After degreasing this at 900 degrees C in nitrogen gas, it piled up on one front face of an alumimium 
nitride sintered compact in which the heating circuit pattern was formed, fixed with the fixture made 
from carbon, and joined by heating in nitrogen gas with the virtual junction temperature shown in 
Table 2 where a load is hung. 

[0070] Thus, the gas shower object which consists of an alumimium nitride sintered compact base 
material having a heating circuit pattern as shown in drawing 4 was manufactured. The thickness of 
the acquired gas shower object was 2.0mm. 

[0071] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 750 degrees C. The through tube 1 1 was made to pass reactant gas, 
where it impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the 
gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it 
supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer, it was **0.5 degrees C. 
Moreover, although processing which forms the titanium nitride (TiN) film on the front face of a 
silicon wafer 3 using predetermined reactant gas was performed for 100 hours, in the front face or 
through tube 1 1 of the gas shower object 1, film formation was not performed and adhesion of the 
film was not generated, either. There was also no generating of particle with a particle size of 0.05 
micrometers or more on the front face of a silicon wafer 3. After reaction termination, when supply 
of the power source to the heating circuit pattern 12 of the gas shower object 1 was stopped, the 
temperature of the gas shower object 1 reached in 10 minutes from 600 degrees C to the room 
temperature. Moreover, when the electrical potential difference of 200V was impressed to the 
heating circuit pattern 12 and the power source was supplied, the temperature of the gas shower 
object 1 reached in 6 minutes from a room temperature to 600 degrees C. 

[0072] In the examples 1-4, even if it carried out continuous duty of the gas shower object at the 
temperature of 700 degrees C among the fluorine ambient atmosphere for 1000 hours, it was 
satisfactory, but when continuous duty was carried out at the temperature of 750 degrees C for 1000 
hours and continuous duty was carried out at one piece and the temperature of 800 degrees C among 
ten pieces for 1000 hours, degradation of three pieces and a heater was seen among ten pieces. Since 
the protective effect of a heater fell according to the heat deterioration of a glass layer, it thinks. 
[0073] In the examples 5 and 11, even if it carried out continuous duty of the gas shower object at 
the temperature of 750 degrees C with the temperature of 700 degrees C among the fluorine ambient 
atmosphere for 1000 hours for 1000 hours, it was satisfactory, but when continuous duty was carried 
out at the temperature of 800 degrees C for 1000 hours, degradation of one piece and a heater was 
seen among ten pieces. 

[0074] Even if it carried out continuous duty of the gas shower object among the fluorine ambient 
atmosphere for 1000 hours at which [ 700 degrees C, 750 degrees C, and 800 degrees C ] 
temperature, it was satisfactory at examples 6-10, and 12-17. 

[0075] (Example 18) 2 mass % addition of 5 mass % and aluminum 203 was done for Y203 as 
sintering acid at nitriding cay prime powder, polyvinyl alcohol was added as a binder and distributed 
mixing was carried out with the ball mill by using ethanol as a solvent. After carrying out spray dry 
desiccation of this mixed powder, press forming was carried out so that it might become the diameter 
of 380mm, and a configuration with a thickness of 1mm. After degreasing this Plastic solid in 
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nitrogen gas with a temperature of 800 degrees C, it sintered at the temperature of 1550 degrees C 
for 4 hours. The vertical side of the obtained silicon nitride sintered compact was ground with the 
diamond abrasive grain. 

[0076] The tungsten heating circuit pattern was formed in the silicon nitride sintered compact of one 
sheet by the same approach as an example 1, the Si02-aluminum203 system oxide-ceramics layer 
whose coefficient of thermal expansion is 5.0x1 0-6/degree C was formed and laid on top of the 
silicon nitride sintered compact of one more sheet, and heating junction was carried out at the 
temperature of 1 100 degrees C among nitrogen gas. 

[0077] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 750 degrees C. The through tube 1 1 was made to pass reactant gas, 
where it impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the 
gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it 
supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer, it was **2.0 degrees C. 
Moreover, although processing which forms the titanium nitride (TiN) film on the front face of a 
silicon wafer 3 using predetermined reactant gas was performed for 100 hours, in the front face or 
through tube 1 1 of the gas shower object 1, film formation was not performed and adhesion of the 
film was not generated, either. There was also no generating of particle with a particle size of 0.05 
micrometers or more on the front face of a silicon wafer 3. After reaction termination, when supply 
of the power source to the heating circuit pattern 12 of the gas shower object 1 was stopped, the 
temperature of the gas shower object 1 reached in 20 minutes from 600 degrees C to the room 
temperature. Moreover, when the electrical potential difference of 200V was impressed to the 
heating circuit pattern 12 and the power source was supplied, the temperature of the gas shower 
object 1 reached in 15 minutes from a room temperature to 600 degrees C. 
[0078] (Example 19) 2 mass % addition of MgO was done as sintering acid at acid alumimium 
nitride (AlON) powder, the binder was added and distributed mixing was carried out. After carrying 
out spray dry desiccation of this mixed powder, press forming was carried out so that it might 
become the diameter of 380mm, and a configuration with a thickness of 1mm. After degreasing this 
Plastic solid in a nitrogen air current with a temperature of 800 degrees C, it sintered at the 
temperature of 1770 degrees C for 4 hours. The vertical side of the obtained acid alumimium nitride 
sintered compact was ground with the diamond abrasive grain. 

[0079] The tungsten heating circuit pattern was formed in the acid alumimium nitride sintered 
compact of one sheet by the same approach as an example 1, the Si02-aluminum203 system oxide- 
ceramics layer whose coefficient of thermal expansion is 5.0xl0-6/degree C was formed and laid on 
top of the acid alumimium nitride sintered compact of one more sheet, and heating junction was 
carried out at the temperature of 1 100 degrees C among nitrogen gas. 

[0080] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 750 degrees C. The through tube 1 1 was made to pass reactant gas, 
where it impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the 
gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it 
supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer, it was **3.0 degrees C. 
Moreover, although processing which forms the titanium nitride (TiN) film on the front face of a 
silicon wafer 3 using predetermined reactant gas was performed for 100 hours, in the front face or 
through tube 1 1 of the gas shower object 1, film formation was not performed and adhesion of the 
film was not generated, either. There was also no generating of particle with a particle size of 0.05 
micrometers or more on the front face of a silicon wafer 3. After reaction termination, when supply 
of the power source to the heating circuit pattern 12 of the gas shower object 1 was stopped, the 
temperature of the gas shower object 1 reached in 20 minutes from 600 degrees C to the room 
temperature. Moreover, when the electrical potential difference of 200V was impressed to the 
heating circuit pattern 12 and the power source was supplied, the temperature of the gas shower 
object 1 reached in 15 minutes from a room temperature to 600 degrees C. 
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[0081] (Example 20) One alumimium nitride sintered compact base material was manufactured 
using the same manufacture approach as an example 1. The through tube was formed in the 
alumimium nitride sintered compact base material like the example 1, and the conductive layer of a 
tungsten was formed. The paste which added the glass of the Yb-Nd-calcium-O system of 3 mass % 
was printed to alumimium nitride powder, and it was able to be burned on it at the temperature of 
1650 degrees C so that the front face of this conductive layer might be covered. 
[0082] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, 
where it impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the 
gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it 
supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer in this condition, it was 
**0.4 degrees C. Moreover, although processing which forms the titanium nitride (TiN) film on the 
front face of a silicon wafer 3 using predetermined reactant gas was performed for 150 hours, in the 
front face or through tube 1 1 of the gas shower object 1, film formation was not performed and 
adhesion of the film was not generated, either. There was also no generating of particle with a 
particle size of 0.05 micrometers or more on the front face of a silicon wafer 3. After reaction 
termination, when supply of the power source to the heating circuit pattern 12 of the gas shower 
object 1 was stopped, the temperature of the gas shower object 1 reached in 7 minutes from 600 
degrees C to the room temperature. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 12 and the power source was supplied, the temperature of the 
gas shower object 1 reached in 5 minutes from a room temperature to 600 degrees C. 
[0083] (Example 21) Five alumimium nitride sintered compact base materials were manufactured by 
the same manufacture approach as an example 1. Formed the conductive layer of a tungsten by the 
same approach as an example 1 on the alumimium nitride sintered compact base material of one 
sheet, the glass layer was made to intervene between the sintered compacts of five sheets, and it 
joined by the same approach as an example 1. Thus, the gas shower object of the same specification 
as an example 1 was manufactured. 

[0084] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, 
where it impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the 
gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it 
supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer in this condition, it was 
**0.6 degrees C. Moreover, when processing which forms the titanium nitride (TiN) film on the 
front face of a silicon wafer 3 using predetermined reactant gas was performed for 30 hours, lock out 
of a through tube was seen in the through tube 1 1 of the gas shower object 1 . On the front face of a 
silicon wafer 3, particle occurred and cleaning of the gas shower object 1 is needed. Then, when 
supply of the power source to the heating circuit pattern 12 of the gas shower object 1 was stopped, 
the temperature of the gas shower object 1 reached in 17 minutes from 600 degrees C to the room 
temperature. Moreover, when the electrical potential difference of 200V was impressed to the 
heating circuit pattern 12 and the power source was supplied, the temperature of the gas shower 
object 1 reached in 7 minutes from a room temperature to 600 degrees C. 

[0085] (Example 22) Two alumimium nitride sintered compact base materials were manufactured by 
the same manufacture approach as an example 1. The gas shower object of the same specification as 
an example 1 was manufactured except [ all ] having made the number of through tubes into 30 
pieces. 

[0086] It included in the CVD system as shows the acquired gas shower object 1 to drawing 1 . The 
silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in 
temperature of 700 degrees C. It supplied on the front face of a silicon wafer 3 by making a through 
tube 1 1 pass reactant gas, where it impressed 200V to the heating circuit pattern 12 of the gas shower 
object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand. When the 
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temperature distribution in the front face of a silicon wafer 3 were measured with the radiation 
surface thermometer in this condition, it was **7.0 degrees C. Moreover, although processing which 
forms the titanium nitride film (TiN film) on the front face of a silicon wafer 3 was performed for 
100 hours, lock out of a through tube etc. was not seen. 

[0087] Then, when the power source supplied to the heating circuit pattern 12 was stopped, it took 
10 minutes until the temperature of the gas shower object 1 became a room temperature from 600 
degrees C. Moreover, when the electrical potential difference of 200V was impressed to the heating 
circuit pattern 12 and the power source was supplied, the temperature of the gas shower object 1 
reached in 6 minutes from a room temper ature to 600 degrees C. 

[0088] (Example 23) Two alumimium nitride sintered compact base materials were produced by the 
same manufacture approach as an example 1. The gas shower object was produced by the completely 
same technique as an example 1 except having formed the conductive layer by applying a 
molybdenum (Mo) paste to the alumimium nitride sintered compact base material of one sheet. 
[0089] When the temperature distribution in the front face of a silicon wafer were measured by the 
same technique as an example 1, it was **0.4 degrees C. Moreover, the through tube was not 
blockaded although processing which forms the film like an example 1 was performed for 1 00 hours. 
The temperature fall time amount to the room temperature after the heating up time from the room 
temperature of a gas shower object to 600 degrees C stopped supply of a power source for 6 minutes 
required 10 minutes. 

[0090] (Example 24) Two alumimium nitride sintered compact base materials were produced by the 
same manufacture approach as an example 1. The gas shower object was produced by the completely 
same technique as an example 1 except having formed the conductive layer by applying a silver- 
palladium (Ag-Pd) paste to the alumimium nitride sintered compact base material of one sheet. 
[0091] When the temperature distribution in the front face of a silicon wafer were measured by the 
same technique as an example 1, it was **0.4 degrees C. Moreover, the through tube was not 
blockaded although processing which forms the film like an example 1 was performed for 100 hours. 
The temperature fall time amount to the room temperature after the heating up time from the room 
temperature of a gas shower object to 600 degrees C stopped supply of a power source for 6 minutes 
required 10 minutes. 

[0092] (Example 25) Two alumimium nitride sintered compact base materials were produced by the 
same manufacture approach as an example 1. The gas shower object was produced by the completely 
same technique as an example 1 except having formed the conductive layer by applying a nickel- 
chromium (nickel-Cr) paste to the alumimium nitride sintered compact base material of one sheet. 
[0093] When the temperature distribution in the front face of a silicon wafer were measured by the 
same technique as an example 1, it was **0.4 degrees C. Moreover, the through tube was not 
blockaded although processing which forms the film like an example 1 was performed for 100 hours. 
The temperature fall time amount to the room temperature after the heating up time from the room 
temperature of a gas shower object to 600 degrees C stopped supply of a power source for 6 minutes 
required 10 minutes. 

[0094] By the same manufacture approach as an example 1, one alumimium nitride sintered compact 
base material which formed one sheet and a tungsten conductive layer for the alumimium nitride 
sintered compact base material is produced. (Examples 26-30) The coefficient of thermal expansion 
joined the sintered compact of two sheets at the temperature of 700 degrees C in nitrogen gas, using 
respectively the glass which is 2.5x1 0-6/degree C, 3xl0-6/degree C, 5xl0-6/degree C, 7.9x10- 
6/degree C, and 10x1 0-6/degree C. Although the targets of a programming rate were 30 minutes / 
less than 600 degrees C, it was divided in 35 minutes, respectively, was divided in 6 minutes, and 
was not divided in 6 or less minutes, but was divided in 8 minutes, and was divided in 80 minutes. 
[0095] (Example 1 of a comparison) Two alumimium nitride sintered compact base materials which 
have a through tube by the same manufacture approach as an example 1 were manufactured. Printing 
spreading of the glass powder was carried out on one front face of an alumimium nitride sintered 
compact base material of one sheet. After degreasing one front face of this alumimium nitride 
sintered compact base material at the temperature of 500 degrees C, on it, the alumimium nitride 
sintered compact base material of one more sheet was piled up, it fixed with the fixture made from 
molybdenum, the weight was carried, and it joined in nitrogen gas with a temperature of 650 degrees 
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C. Thus, the gas shower object 1 as shown in drawing 1 1 was manufactured. As shown in drawing 
11 , the alumimium nitride sintered compact base materials 10a and 10b are joined by the glass layer 
13. Two or more through tubes 1 1 are formed in the gas shower object 1. 

[0096] It included in the CVD system as shows the acquired gas shower object 1 to drawing 1 . The 
silicon wafer 3 with a diameter of 300mm was carried on the front face of the wafer supporter 2, and 
it heated in temperature of 700 degrees C. The through tube 1 1 of the gas shower object 1 was made 
to pass reactant gas, and it supplied on the front face of a silicon wafer 3. When the temperature 
distribution in the front face of a silicon wafer 3 were measured with the radiation surface 
thermometer in this condition, it was **15 degrees C. Moreover, when processing which forms the 
titanium nitride film on the front face of a silicon wafer 3 was performed for 100 hours, neither 
adhesion of the film nor lock out of a through tube was looked at by the front face and through tube 
1 1 of a base material of the gas shower object 1. 

[0097] The temperature up also of the gas shower object 1 was gradually carried out with the radiant 
heat from the lower wafer supporter 2, and 1 80 minutes was taken to amount to 600 degrees C. 
When the electric power supply to the wafer supporter 2 was stopped, the gas shower object 1 
reached the room temperature in 15 minutes. 

[0098] (Example 2 of a comparison) The alumimium nitride Plastic solid of two sheets was produced 
by carrying out press forming of the yttria (Y203) to alumimium nitride powder with metal mold as 
sintering acid, so that an outer diameter may be set to 300mm and thickness may be set to 5mm with 
the dimension after sintering in 5 mass % and a binder, after adding and carrying out distributed 
mixing. By the condition of having made it arranging spirally [ 10mm pitch ], hotpress sintering of 
the molybdenum line with a diameter of 0.5mm was carried out at the temperature of 1850 degrees C 
so that the volume outer diameter of a coil might be set to 5mm between the alumimium nitride 
Plastic solids of two sheets. It formed one through tube with a diameter of 0.5mm at a time in the 
alumimium nitride sintered compact base material with the micro diamond drill so that the field to 
which the heater coil has been arranged after sintering might not be contacted. Thus, 50 through 
tubes were formed in the alumimium nitride sintered compact base material. The gas shower object 1 
which contained the heater coil line 16 in the alumimium nitride sintered compact base material 10 
as shown in drawing 12 was acquired. 

[0099] It included in the CVD system as shows this gas shower object 1 to drawing 1 . The silicon 
wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in temperature 
of 700 degrees C. It supplied on the front face of a silicon wafer 3 by making a through tube 1 1 pass 
reactant gas, where it impressed 200V to the heater coil line 16 of the gas shower object 1 and the 
gas shower object 1 is heated at 600 degrees C on the other hand. When the temperature distribution 
in the front face of a silicon wafer 3 were measured with the radiation surface thermometer in this 
condition, it was **10 degrees C. Moreover, when processing which forms the titanium nitride film 
in the front face of a silicon wafer 3 was performed for 8 hours, the film adhered to the front face and 
through tube of a base material of the gas shower object 1, and lock out of a through tube was seen. 
Also on the front face of a silicon wafer 3, particle occurred and cleaning of the gas shower object 1 
is needed. Then, when the power source supplied to the heater coil line 16 was stopped, it took 180 
minutes until the temperature of the gas shower object 1 became a room temperature from 600 
degrees C. Moreover, when the electrical potential difference of 200V was impressed to the heater 
coil line 16 and the power source was supplied, the temperature of the gas shower object 1 took 30 
minutes until it became 600 degrees C from the room temperature. 

[0100] (Example 3 of a comparison) Six alumimium nitride sintered compact base materials in 
which the through tube was formed by the same manufacture approach as an example 1 were 
manufactured. Formed the conductive layer of a tungsten by the same approach as an example 1 on 
the alumimium nitride sintered compact base material of one sheet, the glass layer was made to 
intervene between the sintered compacts of six sheets, and it joined by the same approach as an 
example 1. 

[0101] It included in the interior of the CVD system which shows the acquired gas shower object 1 
to drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, 
and it heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, 
where it impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the 
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gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it 
supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer in this condition, it was 
**0.8 degrees C. Moreover, when processing which forms the titanium nitride (TiN) film on the 
front face of a silicon wafer 3 using predetermined reactant gas was performed for 14 hours, the film 
adhered to the front face and through tube of the gas shower object 1, and lock out of a through tube 
was seen. On the front face of a silicon wafer 3, particle occurred and cleaning of the gas shower 
object 1 is needed. Then, when supply of the power source to the heating circuit pattern 12 of the gas 
shower object 1 was stopped, the temperature of the gas shower object 1 took 30 minutes until it 
became a room temperature from 600 degrees C. Moreover, when the electrical potential difference 
of 200V was impressed to the heating circuit pattern 12 and the power source was supplied, the 
temperature of the gas shower object 1 took 15 minutes until it became 600 degrees C from the room 
temperature. 

[0102] The structure of the gas shower object in the above examples 1-30 and examples 1-3 of a 
comparison and a result are shown in Table 1. In addition, in Table 1, "W POSUMETA" means that 
the conductive layer containing a tungsten is formed by the postmetallizing method, " W KOFA 
year" shows that the conductive layer containing a tungsten is formed by the KOFA year method, 
and it is shown that "Mo coil / HP" manufactures a sintered compact base material by hotpress 
sintering in the condition of having made the molybdenum coil line intervening. 
[0103] 
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[0105] It should be considered that the gestalt and example of operation which were indicated above 
are shown by no points in instantiation, and are not restrictive. The range of this invention is not the 
gestalt or example of the above operation, is shown by the claim and includes all corrections and 
modification in a claim, equal semantics, and within the limits. 
[0106] 

[Effect of the Invention] According to this invention, when the outer diameter of the semi-conductor 
wafer as a processing object increases, the structure equipped with the heater function and the 
structure having the function of a heater and a plasma electrode can be offered as a gas shower object 
used for semiconductor fabrication machines and equipment, such as a CVD system to be heated 
more uniform, plasma-CVD equipment, and an elevated-temperature etching system. By using the 
gas shower object which has such structure, homogeneity heating of reactant gas can be realized and 
it becomes possible to form the film on the front face of a semi-conductor wafer at homogeneity, or 
to perform uniform etching. Moreover, since unnecessary film formation stops arising on the front 
face of the base material of a gas shower object, the concentration of the gas in the chamber by lock 
out of a through tube and aging of a flow rate can be prevented. Furthermore, it becomes possible to 
also control generating of the particle which the film adhering to the front face of the base material 
of a gas shower object exfoliates and generates. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing notionally the gestalt of one operation of the semiconductor 
fabrication machines and equipment which can apply the gas shower object according to this 
invention. 

[Drawing 2] It is drawing showing notionally the gestalt of another operation of the semiconductor 
fabrication machines and equipment which can apply the gas shower object of this invention. 
[Drawing 3] It is the perspective view showing the gestalt of one operation of the gas shower object 
of this invention. 

[Drawing 4] It is the notional sectional view showing what built in the heater function as a gestalt of 
one operation of a gas shower object according to this invention. 

[Drawing 5] It is drawing showing the notional cross-section structure of a gas shower object 
according to this invention as a gestalt of another operation. 

[Drawing 6] Although it has a heater and the function of a plasma electrode as a gestalt of another 
operation further, it is drawing of the gas shower object according to this invention showing a 
notional cross section. 

[Drawing 7] It is the top view in which while was formed in and a heating circuit pattern shows a 
front face as a gestalt of one operation of the base material of a gas shower object according to this 
invention. 

[Drawing 8] It is the top view in which while was formed in and a plasma up electrode shows a front 
face as a gestalt of one operation of the base material of a gas shower object according to this 
invention. 

[Drawing 9] It is the top view in which while was formed in and a heating circuit pattern shows a 
front face as a gestalt of another operation of the base material of a gas shower object according to 
this invention. 

[Drawing 10] It is the top view in which while was formed in and a plasma up electrode shows a 
front face as a gestalt of another operation of the base material of a gas shower object according to 
this invention. 

[Drawing 11] It is drawing showing the notional cross section of a gas shower object as an example 
of a comparison of this invention. 

[Drawing 12] It is drawing showing the notional cross section of a gas shower object as another 
example of a comparison of this invention. 
[Description of Notations] 

1 : A gas shower object, 10, 10a and 10b, a 10c:ceramic sintered compact base material, 1 1 rthrough 
tube, 12 :heating circuit patterns, 13 and 13a, a 13b:glass layer, 14 : plasma up electrode. 
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through-holes 11, and has a conductive layer formed on 
the sintered aluminum-nitride base material member 10 
as a heater circuit pattern 12 or an upper plasma 
electrode 14. 
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[0039] ^te, b-5r-0B 

[0040107^ t-5f-|51B^*->^0Jat3li 
/cfe7 5 9 i>XMMftSW 1 0 a CD— ^(Omm^m^rW- 

1 1 *Hz7 5 y ^X^tSftSM l 0 a CD— ;£cD§l®fc:7FJ 
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SMttHM 2ai 1 2 b0JRaS4iTt>&. *fc % -fe^ 
S v ZXj&Mfcmt 1 0 a<Z>— *<D^ffi±tC«fflS^Hi 

[0 04 1 ] B8 0\ ^X^±»««3i$JBfiSSh?t-b 

So H8fcs*TJ:5K:, WRflCDWl«CJI97L 1 1*", 
■ 7 3 v 2xm&foW$t \ 0aCD«il?L£{4 

■^-HR-rsJr^K-b^S 9»*ttlfttSttl 0 cCD— 
#©Sffi±fcJ&5E3*VCl>4. 20CDmil?L17 
atl7b#, H7CC^b-#H§IR't#-:/<0ttlft 
Hfl2a.il 2 bOfiBBtc— a-r*j:5tcjgjsRsnr 
Sii?Ll l<DMP«4S#&t>£5te«K£ffite 

to/corgiajsi:or^xv±gBssi 4#H2^s „ 

So 

#1 0 a<D— #OSn±(c4mRliLrb-dr-BByt 

2 asjftsS 3tifc-fe7$^ 1 0 a CD— ;#CDglB 

±*#BWfc«|-fe^5 vtxmi 3 atiSt^Ci^C^ 

t- jr-HB^*-> 1 2tll|iDjNitttriJ: 
[0 043] 3e>K % i7^fi:^c-fe7$^Xj| 

^ioa o-^(Das±^m@<b utt-^ -mm 
^->i2*«sn, flfc£cD^M±&cag^f <tbr 

^^■raa-ractccj:^, iiiiurot-^- 

IttOHz^S 9 0 a&flH>T\ i37,is*v 

4 *2gm/i ©jBJBrcrtjiri- s<fc 5 tcflus l r *> <t c ». 

[0 044] 09 tt, k-*HIB>**->JWgJ5fc3ft 
fc-fer/ S 9 1 0 aCD& 5-oOD^igGDffJ 

8S<D— #(£>¥ffi*in-r¥®0r * So 0 9 CC^*T J: 5 

Mfflf 12ail2b^ b-*-HB^#-> 
1 2CC««T*<fc5«:-b^5 ^ OaO 

fc«><D»8P 15*>, -fe^ 5 9 *XSfc£f*gtf 1 0 aCDfW 
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*fe >irr we s n fcaaa: je d r *2g<*i?^gcD*f 

[OO45]01O(t :/5Xv±«*tt#j^S3ftfc 
•fe 9 5 9 * ^«aS#St* 1 0 c CD fe 5 — OCDHJfeODJfcfg 
©-*OTffi*^-r?Iir*5 0 0 l 0&cin*rJ:5 

£«M8iPl 4 a*** ^^X^±gpm@l 4fCg86M" 
* <fc 5 fc-fe ^ 5 9 * 1 0 c CD-^(D^M± 

[0 04 6] CCD^Hjo^X->^'7-^CDSW«r^"r 
«*©JttT|»T5CiAJ 
r*. ^75? ^^«J*«:«^«:«fcO«§JttfflODK«8* 

vSvZZtewm&s ^a^*>^tfJ^AttCD^^tC 

[0047] t7^> zxwttfS&rttmt ux 
[0 04 8] m&#*m^j>#Lit&fcm£rz>o m 

[0049] y ?zm£&<D±lC2>?X?*><P 

^ ^ 5 ? ^ x m<Dmmm*ft& $ * s c t ic i o n 

[0050] ±a©ajjs*tt«:*ji>r tt, ^7$^x 
50 *^^X^±»«S«ctBS-r4»WB*-b^ 5 9 



(8) 

13 

[0 05 1 ] t-^-i^^X^SPMScDEoor)^ 
*(c. k-£-0g§.'<£->£:/'7Xv±gB®E©-?-ft io 

^©^mn^^L,. 2 jf©ismif Srrtja-r 

fca6«: t - * - <b ^5 Xv±fpag©M #©«ffi;&3aa 
S 1 o©^^@^RKL-cfeJ;c». 
[0 05 2] SJ&tf**^— tC*^^*^©*ffi±{C 

«1£T 4>&<<b&0. 0 i mmjy±©a:s 

£WrS»ii?L£0. lI/cm'ai«T. Jtfg 
l/<«0. 5<l/cm'Ji(±©fBaT^-rS©*SM$ 

[0 05 3] 20 

i^mmi (mmm i ) »tr*si9A»5tiK:ssi§ab 

©JiXJ15#£SS&L/c|g. «^©^*S3 0 Ommec^c 
£<£5K:rT*igK iifetc, Mtef£©it&#S0. 5mm 

^a^stcs o o®<Dnmn*fj*>it&>xBi&Ltc. 
c<Dffi&&*ug.8 o o'C(Dm.m*fzim.tp-em%L> 
ss 1 8 o o'c-e4mr$j&mLtc ntbtitcmi&&<D± 

[0054] 1 ®.<D&\t7)l> 5 - -7 AgfegftStf©-* 

n-XA-f >#K:T®»t,;fc&©£EPM^JiTl,/c. EPfiJ 
/•c*->«:. igli|@#3. 0mm©8^ii->il,, c 

<MRtt^*->*Jta?l©HIP»K:S8l*Lttl»«t5«:ia 
7K^-r<i: ^(c^y-tf PVilcBi&Ltc. c©EP»a*- 
>&Bf£Ztitcm<tT)i'S.~'5A%m#&U3.8 0 0'C 
©gJRtfXtfi-t'JI&JjgU US.1 7 0 0"C©S3R^4itC 

r*#»*cifcj:93HW*»ifct,fc. 40 

[0 055]-*, t>5 1&*Dmi7)\'Z-'5A%m# 

S5 0 0'c-cw.mLtc. c<D&<t7>n->t)j»mm&m 

M©— *©^ffi $ titcMtT )V 5 - A 

*-r@^i/raL-*«S#fc^g-ca«6 5 0TO^ 
^*-C^L/fc„ C©«fc5tCUT04tC7r;<**'t-5<fc5& 

t - a?— njss-'^ * - is^prnv tdmtr ;u s -9 a#si§ 
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[0 056] nhtitcUXis* V~W 1 40 1 (CijVf C 
VDgg©ftg|5K|l#j£A,;fc\ ^i^^ftt2©±tCift 
S3 0 0mm©->y *^3%ffi£XUg.7 00'C 

tcan&bfc. — *. #*w7-&i©t-*-!5]gg^ 

£-> 1 2(C2 0 0 V£EPft]LT#X->i''7H*l£6 

0 0 ra,fol||l,:tettjIlTKfcjt/**Jt»?l 1 1 (til®;* 

t^>y a>£*^3©*ffi±K{tt*&i,/c. '>yz3>>i7 

T^JSl/fciC-S. ±0. 4-CT*ofc. Sfc. BtS© 
J5lfc#X£;Bt>Tg-(b5 i £> (TiN) feZisV^Z,? 
i^3©^I±(CfMSjll* 1 0 0B$Raffft-?fc 

# % + v i ©aim-^maft 1 1 vtem&f&v 
^f «c fcn-r . K©tt# t, % *> *t. $ >y a 

>-?*^3©«ffi±-C«iteS0. 0 5wm«±©;<-f 
^ *;b©2££fc&rt>o;fc 0 SlE^Tf^. #xW7-ffc 

1 © t - 3? -BBg-K * -> 1 2 ^©milg©«i|&£fM: $ 

#Xi/*7-H*l ©figtie 0 0*C«>6SiaS 
Tl Ofl-CSKlL/fc. £/c. b-£-|5]8g,rC*-> 1 2 
{C2 0 0V©mE£EP*OTS^*{*i|£l,;fc£C3. ii 
X ~> ♦ "7 2 ©S^tt^a^ 6600-C$-C6 ^-CiU 

[0 05 7 ] <n«6«92) mmmit^om^m^m 
^xmt7}iz->5J»m£# : mttZ2mi&utc. mm 

?L©{liS:* 1 0 Office LtciM-tt. 1 Dtt« 

[0058] ^6nfc^->+-7-[*i^0i«:*3n 

tCitS3 0 0mm©^U =J>-> i^N3*ig-«i-riaS7 0 
O'CtcTOL/Zc. — *. ^XJX^r7-ftl ©t-^-@ 
gS-'N-d?-^ 1 2CC2 0 0 VttVmV-C±}Xi/+'J-W 1 
46 0 0 •C(cftDj^LfcttSSt , KJ£.**x4Kii?L 1 1 tcii 
jgs-ii-t:'>y=3>>i;x>'N3©*M±tc^ofc„ c©t«e 
m~cis >; n >^ 3 ©^ffi«:*jwsiaa[^4iB»** 
Msstttcio-caij^L/c. -?-©ias^«+4. o*c 
v$>-jtc. =3>^x^3©*s±K^'fb5 1 ^ 

> (TiN) JR«Bjft-r&JSB« 1 0 0 l^lffltfft ft: 
*J, ^ + "7 -ft 1 ©Stt©a®-^Rjl?L 1 1 tCttJR 

*si<Msnf, jg*s«#i/^c^i>fc„ s/c. fun 

> , 7x-'^3©^MJ:^c*}^,5r« > &S*50. 0 5«mtl 

^-isiss^- : sr->i z^miso^^^-r-si. 

Xix+^-ftl ©Sg«6 0 1 0^-CHJ 

^L/c„ t-^-03S^"$-> 1 2(C2 0 0V© 

mE4En»nLrmi!S4«*&i,/c<!:C6, ^Xi^+C-ft 

i ©as«ss^ e> 6 o o *c$ r 6 ^-cum utc. 

[0059] (m&m3) fmmi tmcsmismicj: 
•orm—<D&<Dmmnz&?z>m.m3 o o mm. m& 1 

[0060] i ftmmiTh Agfegftsi^©-* 
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#0. 5 mm, gUHlfi8#0. 5mm®S^^-^i 

<fc 5 tc0 7 (c^-T <t 5 icy d/if #VUcBf& L tc. 
[0 06 1 ] Jlfc. fcMtStfD^bT^S-^A&Mtt 

■tfitj; u«fc ^ (cm 8 K^-r cfc 5 K ^^Xv±SPSS€:^ 
•T£<fc5(cj&aL./c 0 

[0 06 2] _hfS© 2 ftomtT* 5 - 9 A8sfc£#gtf 

^(cu-c^wscitcto, -en-en. t-^-ass 
[0 06 3] ±ie©2&©^bT;U5-^A«fe|£#»tf 

Ltc. CO^SlCLX. S6(C^cfc5K:t-3f-[5|8S 
1 2i^7X-7±8USSl 4i4rtjS-r4^X 

<&«3. OmmTJnfc. 

[0 064] C©^^+>7-#:l?:S2tC^3n-S«fc 
!"j3>KfUI (S i 0,M) MO^^Xv 
CVDggCCifi^jiA,/*:. 9*^G!fcH*2©_t{Cit&3 
OOmm©^";^:^*^**!^^®^ OO'CJCflD 
ilU/c. —IS. tfXis+<7-#l<Dt-%-®m;-<ti-~ 
>l 2CC2 0 0V£EPflnt,T6 0 0*CtC:tf;^>+'7-# 

i iijmbtcvtmvix&xz.znMiii i {ciffias-s-s 
c £ {c J: o Ti- y a > ^ * ^ 3 ©«®±{csj£;#* 
if&L-fc. yn 3 ©giffitcteWSS 

0. 5'CXOb^tc. #X^i>7H*l©:7*-5X-7jhg|S^ 
©1 4 (Cfc 2 0 0 V^rEPtt^T^ + ^Al 0 2 CDrtSPtC 

®±(c-> y 3 >mitm*Bi&? sum* 5 o B^ratT^c o 
fcic^, jta?uci!ifS#A6ft. j";-->^si 
fc. Sfc. ->y 3>^i^N3©a®±«:tet,iTiBiSo. 
0 5 w mJSLh©^— ?^ f M*«*fely«t*»ofc. SIS** 
7&, t-^-IilSgy^->i 2 47*7Xv±gpiiSl 

e*j 6 o o *ca> «=.^stc i 3 a-caut l &. $ it. t - 

£-IhI88>K£->i 2tc2 0 0V©^E*EP*nbrS?K 

£{*t&i//c<!:c3. #*->+7-&i ©se«^ia*>?> 

60 0-CStl O^-CiiMb/c 

[0065] (mmw4) m.itr^z^^m^m.m 

~>£A (CaO) £ \ m&%tJ< *Wm\sTft 

fcm&btc&. e-©s^t»**, «ie»©/?**ii. o 



(9) #132 00 1 -274 1 0 3 

mm&c&5J:5«:Kf ^-^U- KJjRJKl/fc. C©)£Jf2 
ft£S£$U/d&. j^S^tC*5^r^^3 0 OmmtcAj: 
S«fc5K:JT*i&£, Sfc^^tcte^-cittS^o . 5 m 

mtcfc-sj: stemmnzs o oim-feisu-c^i&uc. 

C©)£Jf5&©— ^©*ffi±(C. ^>yxf>teiM 
BbSU£x ?-)Hz)lu - x>k W > ^KTiliW l,/c4>©£EP 
M!t*t/fc. EpgiJ^'df-Xi. £|ifl#2. 0mm©£ll# 
U C©i^<#->£«jI?L©Bi§PSi$K:g| 

m l &i> «fc -5 7 tc^-r <£ 5 tc i? ^if sfvucmm v 

10 fc„ C©<t^{CEPSlJ>'^->^fi£b/c^bT;l'5^.'? 

j*$MW<D±ic$>'> ^©^br^s-^Aj&jgfr&a: 
1 8 o o -cx-Ammmz-rz c i tc j: 13 . epbj^ * 

-^t^bT^S-^A^KB^iCiSfefSb/c. C©«fc5tC 
LT05CC7jVrJ:5Sr, fc-£-[I]8g>>-C£->i 2£|*9 
jg|LT-#fbLfc^b7;us-3A^#»fcfi o*>£ 

-W<DW-MZ2. 0mm-C*o/c. 

20 [0066] ft^n/c^^-p^-^i^nKCTK-rj; 

S3 0 OmmO^ya^^iAS^KtraE? OO'C 
2(C2 00 V£EP2jnL,T#;*5x<-f'7-ttl£6 

0 0 'C«:»n^bifcR@-csjS^x?rKa7L 1 1 fcfflia^ 
tTi^ 'J 3 >■) x a 3 O^U:(Cffitelte. c©#y&-c 

s<"j3i")xn3 ©«®±«cfc w siaa»ffi*fi«^ffi 
aattcciorsiMb/ctc^. ±0. 5*c-c*oyc„ 

Mb^i»>M (T i NJg) ^';3>^a30 

30 mmiitBtitt s^a* 1 0 0 b#rwt& itctcz. a 

xi; + v -W 1 ©Stt©*ffi-^*ffi7L(c«M*s^ < J&fS; 
3 nr. ^'ja^jAScc^i 

±(Ctelir^SO. 0 5 vmM.±:<D^-7- 4 ?JUD&£. 
kKfr-ytc. JKJCS**7fc. t-^~|5|B8^5f->l 2^ 

©^#,^#±$■^-5 4. ^x^^"7-fti©ajg« 
eoo*c*'6f!aicio^t®jai//c, */c. t-^- 

0gg^*#->l 2(C2 0 0 VO^flE^EPttH/T^jlS^^ 

0-C^-C6^-CiiML/c„ 
40 [0 0 67] (§Hi&0H5-~l 7) HJSM5-1 7 Ttt. 
^51^11 tl^D^ri£'C«ai?L*i^$n. igStlfc^ 
^bT ;U 5 - A^{**fpi« 0 tc. 

[0068] l tfe©&Ybr;U s - ^ A^ft©-^©^ 
M±(C 5? > ^ i &J£|ij!j#J* x ^;n»;u a - * 
^^>^CCTSI«L/cfc©?:EPBlM7in//c 0 Ctl^ 
9 0 0 •CTBMBUiH* 1 7 0 0 'C<D&Mrt* 

^cr^^^wscifcio. jf^ibrt-^-H 

[0 06 9]— 7?. fc^ ltfcC^bT^S-'i'A^i* 
50 ©— #©«®±«:JWT©«2&cfe4£o/c&^@©iffiii£& 
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x ^ ;Hz n - X W > y-CSUI b CD * EPJSU 

mmLtc. ctiz^mrtxtptcr 9 0 o-c-r-sajjiL/c 

t-*-|nl&^-*->#^j£j4frfcgfbT;l>S^7 

aue-cSBR *t mm? -2. c 4 tc £ 0 l 

[0 070] coi^ccL/T. 04«:^$n-SJ:^^t 

W7-ft©H*«:2. OimTSifc. 
[0 07 1 ] mt>ntcijXis+7-#l$:&ll l C7jk-?C 
VDiia©rtSP^M*^/d. 7:c^SI!#ft2©_tK:i: 
S3 0 0mm©^'Jri>'i>x^3£$&-tf-TSfi7 5 0 *C 
(cfln^U/c. — tfXi' + ^-ftlWb-^-lElggA 

14 6 0 0 •C{Cfln^L/fctt^-CSf£;^X*»)i?L 1 1 GC 

3>^x^3<D«®K:fcWSaS^?rfi*f^MiaStt 20 
ICXi-C&mUtctCZ, ±0. S'CX3b-,ic. */c. 

m%<Dm&ijx*m^~cmt?-z > (tin) jatfy 
3 > ? * ^ 3 (Dtm-kiicmm- zxmzioo mmfte 

■Ji^SOSIi-ClifilO. 0 5 umVL±<D'i— r ■< 
<Dt-£-|5]BgA:Sr->l 2^cDma?.©«*&*ff±$-tf 

s<h, #xw7-fti©s&«6 0 o*c#>6Sia£-c 

1 O ft-cmmutc. ttc. fc-*-H8g,"C*->l 2K 30 

2 0 0V©mE£EP2rai/TmiS£tJM&Lfc<i:C?K #x 

^ + 7 -ft 1 ©a&ragga>6 e o o -c* r e a-csBS 

[0 072]HWl~4m //X f+ -7 -ft* 7s. 
*S*MW» 7 0 0 'CCDaSt? 1 0 0 0 B#p B ^Oi^ffifflO-C 

^R9s*^«td^fc*i. 7 5 o*c©sg-e i o o ommm 

ffi&mLtctCZ. lOfB^im. 8 0 0*C©Sg-Cl 

oo omm&&i®mbtctc*>> io{@*3^ t-* 

[0 0 7 3 ] I&ife0i5. 1 1-CB. )!/XS/f7-f):S7 
'^#IM*7 0 0 'CCDM-C 1 0 0 OBtfSL 7 5 0-C 

©iasT iooo n#p B i a^ffiffl Lxi> raaas&fr -> fc 

**. 8 0 0 XXDi&g-C 1 0 0 0 ^HjitSfieffl Lfc <t c 

5> loffltfm. t-*-©^b#jte>tt7c. 

[0 074] HJSW6~1 0. 12-17ttt, 
f?-M7-^I^7 0 0 , C. 7 5 0X1. 80 0 

•c©^rn©sar 1 o o omr$&m&Muxi>rm& 
[oo7 5] (mmmi8mk*4mvi*.ic&temi so 
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tbxY,o,*5nm%> a i l o,^2mM%mmL. 
-^zmmtuxx-jiz )uc£-,xft%tm£i>tc c 

©iM^^/U- h'7-lf£ttl,ft:& O£g3 8 0m 
m. 1*1 mmOf ttK&SJ; 5(CP*U^gfbfc„ C 
©JW££iSK8 0 OTO^^'X^-f^iLfc^ a 
SI 5 5 0-C-C4l*flMSSl/fc. f#6*lfc^b^jftgc 

[0076] mmW 1 <t|i] tfi&X 1 &©gfb*- -f 3R«8 

5 1 ft©^b*" 5&^ftK&jl25g<$£fc{>s 5 . 0X10 
■'/TOS i O.-A l.O.Sfftife?; -^XJI* 

^(SL-rs*a^t>-ifc^^cti iioo -c<DUS.xm 
[0077] sf>nfc^->t7-#i*aiKmtc 

VD§Sg©rtgPteifi,&i£A,/c. 9*^SfcH*2©±CCii: 
S3 0 0mm©~>'J3>9*>'>3 4t£-&rjaa7 5 0 *C 
&cM&l</t. — #;^>i.7-ftl©t-:Sr-|5|S§;-« 
*->l 2«C2 0 0 V©Hffi£EMrat>-C:tfX5^ 7-ft 
1*600 'C«:TOLfc^-CSlS^X*S3l?L 1 1 tC 

3ijii^■^^-c^•J3>7*-'^3©*®_h«:^L/£:„ ->y 
3 > 7 ^ ^ 3 ©a?® tc *jw sss^flj *fi«*®asn- 

(CfcoTSiJSL/ciC^. ±2. 0'CT*ofc. $/c, 
j^©KJc<#X£ffil>Tg{b^£> (T i N) BLiisV 
3>^iA3©gI±(C»fiW5»I41 0 0B$IStT& 

o/c*5. *fx-> + 7 -ft i ©«ffi-^»a?L 1 1 vit&m 

7x^3©«®±-C««iS0. 0 5(imaiOA-f^ 
f^O^tAj:^-,/^ Stc^T^. #XW7-ftl 
©t-$-mS8^*$->l 2^©^?S©«$&*#±3-1± 

s<t. **x~>i»7-ft i©ss«6o o»6iias-c 

2 0^-CSiMb^. t-ir-lIIS^jr->l 2(c 

20 ov<D&K*wmi,-cimzmzLtctc6, 13* 

ls+ -7-ft 1 ©iaa«*S*»6 600-Ci?l 5^t?HJ 

[0 078] (»SSW1 9)®E^^bT^5-7A (A 1 
ON) !»^«:^«;?RIiU-CMgO*2aS%^»nU. 

U- tS3 8 0mm, /S* 1 mm© 

^{OSSi^iC^UX^L/c. C©fiS;?gft*SS8 

o o 'commmftx-wm vtc^ urn. 1 7 7 0 -c-c 4 

BfrnMSML-fco f#6n^Mbr;U5^"i;A«S*Sft(D± 
T®*^^+*> KlgSEKl-CWSLfc. 

[0079] mmw 1 1 mmmttrfr 5 

- 7 A^jgfttc $ > 4/ t - * -msg-K $ - 
fiSb. *»5 i«t©aw^bT^si'jrA#asft«:ii»a« 

^5. OxiO-'/TOSiO.-Al.O.HMl! 
12 7 5 * fXi^Ml/tfia^Mtlt^tti 1 1 

0 0 •coumxmmm&Ltc. 

[0 08 0] »6tl/c^X^-t.c7-ftl*SltC^-rC 



01) 

19 

S3 0 OmmOS^y 3>£x^3**H*Tfifi7 5 O'C 
«CftII»l/fc. — * ? #*is+7HM<Db--*--BB'* 
*->l 2&C2 0 0 VOSffifcEP^UTtfXW^-tt 
1*60 0 'CteMfc tsfctt*C£^#*ft1t9?L 1 1 fc 

Wis*r^y3>«>x^3o«if±«:«ifti/yt. t/y 
a > •> * ^ 3 ©a®cc*5w &aut^«attsnsfttf 

fc<fcoT»J5ELfc£C6, ±3. om-^fco 
WJE©KJ£:tfX*flH>TSffc**> (T i N) JRS^y 
3 > ^ x a 3 ©Si±&C^fi£1* 1 0 OBSBBfffc a 
o/c#, #X5/ * v -flc 1 <Z>flffi-?>Sa?L 1 1 "Ct;W(l» 

a/xw?— # i<DiaflE«6o o*ca>6^ia*r 

2 0»r»J*Uft:. S/c, b-*-Btt'**->l 2&C 
is* y-fc l <DM3USMmfr*> 6 0 0 "Cir 1 5#TliJ 

mote 2 
[oo8i] (HSSM2 0) xkmi tmcmatii&* 

3»«%OYb-Nd-Ca-OJfiO^^*»ftIOfc 
hfcEPJMU 1 6 5 0°CCDMftr^^m/Co 

[0082] f#&n/c^^f i *s i tc^-rc 
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